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FIRST PROGRESS REPORT 

1 September I965 t o  1 March 1966 

NASA Research Grant NGR-19-001-009 

The i n v e s t i g a t i o n  pursued under NASA Research Grant NGR-19-001-009 

has two immediate ob jec t ives :  ( I )  t o  check the spect roscopic  evidence 

which i nd i ca tes  the poss ib le  v a r i a b i l i t y  o f  the  N l l l  emiss on l i n e s  a t  

M4634, 4640 and A4641, and (2) t o  i nves t i ga te  the s u i t a b i  i t y  o f  these 

n i t r o g e n  emission l i n e s  as luminos i ty  c r i t e r i a .  

C h a r a c t e r i s t i c s  f o r  the narrow-band in te r fe rence  f i l t e r s  which have 

been purchased from B a i r d  Atomic, Inc . ,  a re  g iven i n  Table 1 .  The obser- 

va t i ona l  index t o  be de f ined a t  each e f f e c t i v e  wavelength r e s u l t s  f rom a 

comparison o f  the  i n t e n s i t y  observed through a 40A h a l f - w i d t h  f i l t e r  t o  

t h a t  measured through a f i l t e r  of 180A ha l f -w id th .  

centered a t  the same wavelength. Since the H e l l  A4686 l i n e  i n  emission 

i s  a l s o  a d e f i n i n g  c h a r a c t e r i s t i c  f o r  the O f  s t a r s  (Underh i l l  1960), i t  

was decided t o  i nves t i ga te  i t s  p roper t i es  s imultaneously w i t h  the study 

o f  t he  th ree  n i t r o g e n  l i n e s .  The t h i r d  column ind i ca tes  the maximum 

t ransmiss ion o f  each f i l t e r ;  the second column ind i ca tes  the band-width 

o f  each f i l t e r  a t  the h a l f - i n t e n s i t y  p o i n t s ,  t h a t  i s ,  a t  one-hal f  o f  the 

maximum t ransmiss ion.  

use o f  the  K i t t  Peak Nat ional  Observatory Cary monochromator. 

Both f i l t e r s  a re  

The f i l t e r  c h a r a c t e r i s t i c s  were determined through 

Reduct ion o f  the data w i l l  lead t o  ind ices  o f  the form: 

1 index magnitude a t  A4637 = 2.5 log  ( band - 2*5 log (band broad) A4637 ( 1 )  
narrow 

A4637 



TABLE I 

In te r fe rence F i l t e r  C h a r a c t e r i s t i c s  

Band-width a t  
Wavelength (A) h a l f - i n t e n s i t y  Transmission (%) 

4637 (narrow) 

4637 (broad) 

4686 ( narrow) 

4686 (broad) 

45: 

174: 

40: 

186; 

59 

64 

47 

48 

and, 

broad) (2) 
narrow - 2.5 log (band A4686 index magnitude a t  A4686 = 2.5 l og  ( band )A4686 

The r e s u l t i n g  ind ices  w i l l  be r e f e r r e d  to ,  respec t i ve l y ,  as the n i t r o g e n  

index and the he1 ium index from here on. 

Two observ ing runs on the 0-Of s t a r  program have been undertaken t o  

date.  The i n i t i a l  session took p lace i n  l a t e  September and e a r l y  October, 

1965, a t  the K i t t  Peak Nat ional  Observatory. 

va t i ons  were made w i t h  the  No. 4 16-inch telescope. The KPNO 36-inch 

r e f l e c t o r  was used on the f a i n t e r  f i e l d  o b j e c t s  and on the 0-Of s t a r s  i n  

the assoc ia t i on  surrounding the g a l a c t i c  c l u s t e r s  h and x Persei  (Wi ldey 

1964). Observat ions were made a t  both the A4637 and A4686 wavelengths. 

A second observ ing run plagued by very poor weather, f o r  K i t t  Peak, was 

scheduled i n  l a t e  December, 1965, and e a r l y  January, 1966. Observat ions 

were made e n t i r e l y  on the KPNO No. 4 16-inch o f  b r i g h t  w in te r -sky  s ta rs .  

Reduct ion o f  the  da ta  obta ined dur ing  both observ ing sessions i s  underway. 

The m a j o r i t y  o f  the obser- 
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Future observing runs are planned t o  increase the number o f  observations 

per  s ta r ;  i t  i s  planned to  u t i l i z e  the  KPNO 36-inch on the  f a i n t e r  ob jec ts ,  

thereby assur ing h igher  accuracy per measurement f o r  them. 

t h a t  the f i n a l  probable e r r o r s  w i l l  be l ess  than 34.01 magnitude. 

I t  i s  hoped 

Selected B8-A2 supergiants are be ing used as comparison s t a r s  i n  the  

Since t h e i r  spectrum i s  e s s e n t i a l l y  pure continuum a t  O - O f  s t a r  program. 

the wavelengths under inves t iga t ion ,  these supergiants should be capable 

o f  p rov id ing  s tab le  reference ind ices.  The d i f f e r e n t i a l  photometric 

technique i s  s i m i l a r  t o  t h a t  used in  broad band photometry o f  va r iab le  

s ta rs .  The accuracy quoted above should, in  t h i s  way, be achievable. 

Three s t a r s  (9 Sge, HD 190429, HD 34656) i n  which the n i t rogen  

emission 1 ines spec t roscop ica l l y  seemed t o  vary (S le t tebak  1956) were 

observed near l y  cont inuously  for hours-on-end on several n igh ts .  Once 

the reduct ions are complete, and the i nd i v idua l  measurements are compared 

t o  the  A-supergiants be ing used as comparison s ta rs ,  one w i l l  be ab le t o  

de f ine  the range i n  v a r i a t i o n .  I n i t i a l  r e s u l t s  f o r  9 Sge seem t o  i nd i ca te  

a v a r i a t i o n  on the order  o f  0.03 magnitudes i n  the n i t rogen  index. Although 

one would probably not  expect any p e r i o d i c  phenomena t o  be present, an 

attempt w i l l  be made t o  search fo r  them, I t  may we l l  be a d i f f i c u l t  under- 

t a k i n g  since many o f  these e a r l y  spec t ra l  type s ta rs  are b inar ies ;  hence, 

t he re  may be a combinqtion o f  periods. 
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